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REMARKS 

(. I urns 06- io^ 172 

Claio I 74 art h drawn I n consideration and cancel l« item prejudice 
Claims 166~169 ; 172, 177- ISO, and 1 89 are rejected. 
1 la n 189 - n < ed ie cii 

L MSTRICfiON UNDER 35 U.S.C. j 121 

The Examiner restricted the claims into two Groups. On April 2, $06, Applicant 
responded to the Office Action having a mailing date of March 24. 2006 ("Restriction 
Reqiaimnenf*), having a shortened statutory period for response set to expire on March 24, 
2006, and elected to continue prosecution of Group f(Ciaims 166-169, 1 72-174, 177-180, and 
189} without traverse. Claims 173-174 are withdrawn from consideration and have been 
> »<. : nor;.vhcc 

tl K EJECTJOXS UNDER 35 t.S.C. $ 103(a) OVER KSANG 

The Examiner has rejected Claims 166-167, 172 and 189 under 35 U,S,C. § 103(a) as 
keing unpatentable over Kiang et ai. "Carbon Nanotubes with Single-Layer Walls," Carbon, 33, 
7, 903-914 (1995) V'Kianf). Final Office Action, at 2, 

e Examiner makes reference to "page <*)3. the lett coham . 

^ a . » » es 2 i> d to 1 mas A 2d nd 2c." Fin Off ec At o t The 
Examiner contends "ffpiese portions of iOa«g disclose a substantially two-dimensional 

nembrane >f substat * lo wail carbon lanotube ina Office \ctioi a 2 I 

FNumuxr further contends that ">jnh spacing between the nanotubes, the membrane is 
nanoporous. Not ail of the nanotubes in the figures are substantially parallel; however, many of 

Ik nouihes L tare are j>jhst«jnuyi> r\::ahc; Ftmd Office \U m s 5 Hvan ei 
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f ave beet bvii o one c skill in this 

&e inv-4 i j d 10 J or 10 6 «an< i * v ,t fta-k ir 

Kkmg could be used as a large conductor in an electrical environment." Id. As Applicant does 
not concur; it maintains its traversal of these rejections, 

cas of obviousness, three basic criteria most be met. First, 
u ? v v\ i ioi ah' .n.i i- i v vs v n i the 

one of ordinary skill in the an to i < on >. 

~emb w d i see teachings Second, there must be a reasonu < - t \<; ot -vus-, 
Finally, the prior art reference (or references when combined) mast teach or suggest ah fee 
claim limitations. > teaching or suggestion, to make the claimed combination and the 
reasonable expectation of success must both be found in the prior art and not based on 
applicant's disclosure. See M.P.E.P. 706.02(j); .see also In re Vaeck 94? P.2d 488, 20 
U.S,P,Q.2d 1438 (Fed. Cir. 1991). 

Each of Claims 166-167, 172 and 189, includes the element of a membrane. Applicant 
has argued that Kiang does not teach a membrane, and the Examiner has refuted this argument 
" r , arse i ^ o "C. - mc used to hold together and \>~n < npKamA me\n ... • the 

has ,\ C i < . UV^ \> J sJ. s<. 1 (> t h ' ; * t 5 

o ( ->\ mi a. a i i n h, tcbited this argument because 1 ■> m ■ ' it s noted 
that uppheuru ha; used the word "substamialU." This means thai the array is not completely 
voin a,s ">band2t Ihemummbo- ^ 

twonlnncnskuuii if a,- i :' 

Applicant respectfully traverses both of Examiner's rebuttal arguments, namely 

VPPUv. c dl Ue i vm. O! U t ; P A. f C v \. < v K ! C I i - ' < 

threes feat hold the single-wall carbon nanotubes together are the same as those that hold 
pother the nanotubes m the instant invention, and Sb; Kiang discloses mmoiubes that are 
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substantially in a two-dimensional array. Van dor Waals forces are known to hold single-wall 

1 < ^ u > " ^ t )* » t s » ) w An 1 

forces can bold togethc* smgle-w all carbon aanotubes in the form of bundles or ropes it is thus 
unreasonable to conclude that just because the forces that hold the nanotubes together arc the 
same, that arrangement of the aanotubes held together are also the same. The arrangement of 
nanotubes oi Kumg h aggregated "bundles" of single-wall carbon na&otubes, which are 
essentially one-dimensional structural forms. Figures 2a, 2b and 2c of Kiang show TEM 
s; s Electron Microscope) Images of individual single-wall carbon nanotyb.es and: 
these one-dimensional bundles, not substantially two-dimensional arrays. As the M.P.E.P., 
makes clear, it is completely proper for an applicant to use of the term "substantially" in 
conjunction with another term to describe a particular characteristic of the claimed invention. 
vlP.lhl hh\D) Such terminology is then viewed as would be by a 

person of ordinary skill in the art of the application. Id.; see also Andrew Corp. v. Gabriel 
Electronics, 847 F.2d SI 9, 6 U.S.P.Q.2d 2010 (Fed. Cir. 1988). A person of ordinary skill in 
the art would not recognize the aggregated "bundles" of single-wall carbon nanotubes in Kkmg 
< i s n u t s c 

oc* not teach, sugges r provid ; nc 

comprising an array of at least 10" single-wall carbon aanotul s I f 

sehdunship. o herein fie ioer.an.ujv n, oaropmoo; and v\ kcrchi tlu am;, o, . s vl %u mtially two- 
s c'aanc st ,nm loo Because h n; does no or 
' 1 >' - v in' pi u u 

Regarding Claim 167, this claim is dependent upon Claim 166 and thus includes all the 
elements of Claim 166. As stated above, Kiang does not teach, disclose or suggest all the 
elements of Claim 166. Furthermore, Claim 167 also requires that the membrane is conductive, 
and, even, if it were assumed for the sake of argument thai Kiang did teach, disclose or suggest a 
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membrane, A7m>g does not teach, disclose or suggest a membrane that is conductive. "Thus, 
Claim i 6? is not < m< acte obvious 

Regarding Claim 172, this claim includes the element of a membrane comprising carbon 

that the plurality be at least lif single-wall carbon nanotuhes and that the membrane is 
en^mse! C ami 172 requires 

'~~ ^" ' c-Tm; su vaihos icis hat arc aggregates of a phmilitv 
vl;; k - ingle-wall carbon aanolubes wherein the piuralii c ;s 

carbon aanotubes are in a generally parallel orientation, and wherein the 
- ' * > ^jonal. 

As stated above, Kkmg discloses dne-dirnensional bundles of single-wad carbon 
nanorubes. Kiang does not teach, disclose or suggest a soiK-.mtLdh rwo-dimensional 
membrane comprising carbon fibers that are aggregates of a plurality of at least 10* single-wall 
carbon nanombes, wherein the plurality of the single-wall carbon nanotubes are in a generally 
parallel orientation, Because KUig does not teach, disclose or suggest all the elements of 
Claim 172, nor provide motivation &r one of ordinary skill to modify the reference to include 
1 - k <. > " N t is chum is not pnma fa « ohs, ,t \ 

^ ^ Iih nil iN<l\iiu'jpi v i v ^OL.deda^a 

oi e R v let ement erefon lim 89 has bee- e eeependent 

Ihon including alt of the elements of Claim 173. Claim 189 now requires; 

1 89. A membrane comprising: (a) carbon fibers that are aggregates of a plurality 

> f , - ' • v eK 0*0 , ^icre h< u ih oorj>-w'! 

N - i tw^dmieivn d membrane t it least one 
dopant phwvoIU urtmpovO betneet >h v, k e nal .anvi iwvtdf^ tf the 
a V - , 



i JiNLbsc : v v <m > -i k- sirg t-w,li «. , h 

nanotubes. /C/<3«# does not teach, disclose or suet i , ebst itial ni haensional 

(. e wi v iHci- fat k ii.v c atcso! ma aim f< ieas * ' smgk-wall 

ark ! tubes ei e plurality of th mgk~wali carbo ? lotubes e 5 a general!) 

parallel < -scutum -n. hurlhernmre, 4 > ° docs noiteae . ^ vs ^ ai s one dopant 

>siecuk <. ul envce the - uglc-wail carbon na e e c Jecaus 

s . - v. es s m m-mdl the elements of as , > ^ e . * o t s 

Therefore, as a result of the foregoing, Applicant t 1 spc etfu he E> 

withdraw his rejection of Claims 166, 167, 172 and 189 under 35 U.S.C, § 103(a) as being 
unpatentable over Kiting. 

HI. REJECTI ONS UN DER 35 U. S.C. § 103(a) AS BEING OBVIOUS OVER MiANG 
IN VIEW Q F MURPHY AM D IIS VIEW OF IKEBA 

The Examiner has rejected Claims 168-169 and 177-180 under 35 U.S.C. i 103(a) as 
^ < > s e a » > v vw of both Murph) et <// , US 'atom 6,448,4 ( l/nr? i 

and Ikcda C m., I .v Patent 5.S7T.S36 rlLxki'). Final Office Action, at 4. 

i x n" 1 r v, r < n < >^ ,ets totth all of the c ned subjet s i 

\c n e >r le ai si i<ir a cry having a 

membrane. Murphy teaches... a fluorescent dye labeled to a tuiiereneo Final Office Action, at 
4. Examiner contends thai "It jo thus include in the single wall carbon nanotubes of Kimg the 
fluorescent dye as shown by Murphy would have been obvious to one of ordinary skill in this 
art ai the time the invention was made so that the nanoiubes can be traced." Id 

Key i 1 : oo o>s arc 'oQ -Ju^c kasris ^ i ne 

168. A membrane comprising; (a) an array of at least 1(9 single-wall carbon 
nanotubes m a substantial!} parallel elationship wherein the membrane s 
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(h) at least one photoactive molecule attached to the membrane, 

169. \ membrane comprising an array ol at least 10"' single- wall carbon 
n otubes i i subsfcu iai v pan lei iJ tionahip where a) the t la rtn ne is 
nanoporous; (b) the arras is a substantial!} two-dimensional array; and (c) at 

a p v ; dea : 

ims »o* i id 169, both of these claims require, in/cr abba that the 
membrane comprise (i) an array of at least 10' single-wall carbon nanotabes in a substantially 
pai-ailcl relationship, (ii) a membrane that is nanoporous. and (Mi) the array is a substantially 
two-dimensional array, As asserted above, Kiang does not teach, disclose, or suggest a 
membrane of a substantially two-dimensional ana\ of at .east i ngle \ )on na Otubes 
in a substantially parallel relationship, wherein the membrane is nanoporous. 

In contrast Marvr ^ e methods for multiply-derivatizkg fulleren.es having a C?. r-239 
fullerene core. The chemistry and properties of single- wall carbon nanotuhes are considerably 

1 ib . M v < t d v s.i w \ > » mk 1 u lihs ^ u d '\oulo 

k vicjc.et w Uh which t< id if such 5 

o - ' v iNUi«nbcua noa of suveev> IK Iuum, !v , 

buckybabs and small fuHerenes which have either no aspect ratio, like a soccer bah, or a very 
■■:;■:;-< ; s «pce: mho. D\c a mmP.bl, and as such cannot be 5 cadi h . ; \ a « . -oic, due to 
.rue r )/> ! « , 1 n ci-o >m 'vd ! •> it is 

bmetiooahzation of such fullerenes can be done without man> 01 the .. ore pb <. a m>o:> 'ha; .re 
>resen s ?on nanotuhes. Single-wa >on nanotuhes >n e more 

* Ok i v v 1 ^ 1 V v T ! vlktut . „ no 

"ropes," Furthermore, the flexibility of single-wall carbon nanotuhes can further complicate 
disj ersion because the nanotuhes tangle and van der Waals forces hold the tangles strongly 
together, rendering she unmuhes d ■ tK.uk to phvsiculH, is well as. thenieaby. manipulate 
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Thus, the combination of ^ c and I - s s anuhing hut obvious And, therefore, the 
1 > t ! v s a\e mi.orpo\ned >r orx eadxn ra « „ it v.udi is 

eh et ^ i n*u 4i n i'J ! s i 

>atentabie moraen 1 ^ r ice Action, at 4-5) is i c i s ie facts Men o j 
even if this substitution could be characterized as straightfor ward to do, it does not address the 

. w ^e i ,\ v m u \H v I Mm rth>r x 

first instance. ! 

Applicant notes the teaching or suggestion to make the . ui o ^ \ n * ^ 

rca.sorabk evf\\ u* * . o Ni!.,os mov. both be found in the prior an and not in applicant's 
» ne 'a^v me could arrive at the presently claimed invention would be ffb&tigb 
s < n i cox so is not permissible in § 103 analysis. "One canno t use 

hindsight reconstruction to pick and choose among isolated disclosures in the prior art to 
deprecate the claimed invention." In re Fine, 837 F.2d 1071, 5 U.S.P.Q.2d 1596, 1600 (Fed. 
Git 1988). 

veM s < ■ \< i puKcs u -oilmen t> i; i sis 

processes to produce the combination of elements of either Claim 168 or 169. With regard to 
( - w \\ nettao- x „ n - 1 x p r0 \ des motivation ioj ; photon u nwlecf : to a 
- ' - " nanotubes with the eleir e 1 Likewise 

With regard to Claim 169, neither Kktng nor Mtaphy provide motivation for the ends of single- 
wad , v me with the elerne ts provided i Claim 69 t< be 

1 U 1 

oil , f - i to t i i 1 v, ) r > n.> e , i < ! « u i> log 

and i r. i\ id i vere eon >ined tee eon hnatioT 

' Tbe Examiner has likewise stated it was a straightforward ofavioas v^i >m to combine Ikeda with KUmg 
. v \ ssed v/hhia the final Office Action 
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' ~ all hs v'.r i lita oris of either ( 8 169. 

Furthermore, there is no reasonable expectation of success that, were the processes of Aibntg 

<■ > v would result in the dements c d m eithc Claim 168 ot 169. 

Consequently, none of the basic criteria for establishing a prima facie case of obviousness have 
been .met in rejecting Claims 168 or 169. Accordingly, Applicant respectfully requests the 
Examiner withdraw the rejection of Claims 168 and 169 under 35 U.S.C. § 103(a) as being 

ue s t I \ v c v i \f« , ' 

1 iu k contends <. <. v U>u j 

tftery has I nal Office lotion, at 4 fhe Exami c I , s i 1 sc 

utilised the oanotubes in Kiang in the lithium battery shown by Ikeda would have been, obvious 
so that a great output conld have been realized because of the superior performance of the 
lithium ion battery.* id. 

Regan < aims 177 and 179, these claims require: 

177. A battery comprising a membrane, wherein the membrane comprises an 
array of at least lif single-wall carbon nanotubes in a subsian alb \e ki 
Mai M ciOK ! 1 an 

> embrane. v >erei the nembi ic comprises 

ers tha es of a plurality oi at ie s 

nanotubes, wherein the plurality of single-wall carbon nanotubes are in a 
generally parallel orientation, and wherein the membrane is substantial iy two- 
dimensional. 

Regarding Claim 177, Kiang does not teach, disclose, o ? co up isiog a 

membrane comprising a ubstant t o-dimens nal arra> fat leas 0 sin e-wal carbon 
uanotiHuw m u subs v TumPe sol on up i k o. i , t rr J^ts 
notteaol Use se or sugge bat ips ng a substanl y two-dim t raerabran 

compris c je ia are aggregates faplui it it leas of singk bo? 

1 > j 'L o w i* s on 
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Ikeda disc! >ses a lithium ion batter} con arism ' ! ^ v., lotubes ' (Sec r fe&, Col 3. 

•> on w 1 „<m * un s ( .K < v > «. v x\ v \ nr 1 1>< 

wherein the "carbon fibrils of 3.5 to 75 «m in diameter are intertwined with each other." (See 
Ikeda, Col. 3, lines 61-67.) in contrast to Ikeda > teaching of fibrils, Claims 177 and 179 
require single-wall carbon nanotubes, which are generally regarded to possess properties and 
i ha v c httejent than those of rlbrils 

The distinction between single-wall carbon nanotubes and fibrils is important because 
fibrils are fundamentally different from single-wall carbon nanotubes, The structural 
differences between single wall carbon nanotubes and fibrils cause the materials to have very 
different properties, as well as significant and unpredictable chemical reactivity and 
performance differences. 

Single-wall carbon nanotubes (SWNT) have only a single layer of sp 2 -hj > ed e bo 
atoms, generally arranged in a hexagons and pentagons. SWNT arc sraellei , e . ,j. e than 
M ' s ' 'F* e vH? «. > *\ d w and are held tightly together by van der Waals 
' > % - x ! - *~ " hhriis are composed of multiple, cylindrical concentric carbon 
i ex m a nested fashion. Fibrils are much thicker and stiffer than single* 

<■ > — ,>>! » ■ «. v- are quite rigid and quite inflexible Fibrils also do not "rope* 
together. The structural differences between single-wall carbon nanotubes and fibrils result in 
numerous differences in physical and chemical properties, such as tensile strength, modulus, 
flexibility; thermal conductivity, electrical conductivity, chemical reactivity and chemical 
stability. 

The fibrils taught by Ikeda also have much larger diameters than those of single-wail 
ca xwnai vj> \h;eh go-en; ge from about 0 7 run to about 3 i u , ? c <n 

M Dressellums e; o d» "Carbon Nanembcx topics Appl Phys 80 »-5" Ci* » provided 
in Exhibit A of the Office Action reply filed June 9, 2005.) Ikeda teaches that K [w|hen it [the 
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diameter of the fibril] is less than 3.5 nm. the carbon fibrils ma> scatter and become difficult to 
landle (Sec ( > es $9-4 Fhu a teaches away tubt vii 

diameters less than 3.5 nus. and, therefore, teaches away from si e dl carbon j m >t sec- 

ugerd meters, Ikeda teaches th he )Of hrils of 3,5 to 75 nmin 
c*c v i ed > Sv i ot >ei v SwC < n s \ i \ •> * » 

^ 5 << i **nv l"" 7 and 1~9 s u r.u . I e - 

ox qcd m a suh^anhalb i 

•s>,v.jta; < u l~v 

//ceda must be considered in its entirety {/.<?., as a whole), including those portions 
identified above that lead away from the claimed invention. MP.E.P. §2141.02; see also W.l. 
Gore <& Assoc, inc. v. Oarlock, Inc., 721 F.2d 1540, 220 U.S.P.Q. 303 (Fed. Cir. 1983). The 
Federal Circuit and its predecessor Courts have long held that "[ijt is impermissible within the 
framework of section 103 to pick and choose from any one reference only so much of it as will 
support a given position to the exclusion of other parts necessary to the full appreciation of what 
sue! reference airb suggests to one skilled in me art d wee- Im \ Han\^> 

Hind/Hydrocurve, 196 F.2d 443, 44^, 330 U.S.P.Q. 414. 419 (Fed. Cir. 1986) (quoting In re 
U'essiau, 353 F.2d 238, 241, 147 U.S.P.Q. 391, 393 (C.C.P.A. 1965)). 

\ ? 1 and 1 9 Applicant t o e- h<j ti s. c i g > i i a 

the elai ned c< n >maiioi md the reasonable expectation oi success must both k found in the 
prior an and not m applicant* s disclosure, in particular, there i.n » , vn ^ r. i room at ton - 
- ll c \ v , t » v oml-Mt t-e esoergso s, e„ ^eh the 

teachings of Ikeda, and even if teachings of Kiang and fkeda were combined, the combination 
would not teach or suggest all of the limitations of Claim 1 77 or 179. Not only is there no 
suggestion or motivation to make the claimed combination, the teachings of Ikeda teach away 
ui wuinn,- 1 kuiI' \ , <. „oi d im ! t mc ?c-c i . ennonvunJd 

si nds ! ! v ( deb is so permissible i J3 lysis 
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Thus, Applicant asserts that Claims 177 and 179 are not prima facie obvious, and Claim 
180, which is dependent upon Claim 179, is also -mt prima facie obvious for the same reasons 
lat C a s \\ * r jc: ob\ oms 

he e,n S v i i It ^ v i v vv v ! ^ \ tt n t 

tviihdr.ro his rejection of Claims 168, 169, and 177-180 under 35 V S.( . § lO.^al as being 
unpatentable over Kiang m view of both Murphy and ikeda. 

IV. CONCLUSION 

As a result of the foregoing, it is asserted by Applicant, that the Claims in the 
Application arc now in a condition for allowance, and respectfully requests allowance of such 
Claims. 

Applicant respectfully requests that the Examiner call Applicant's attorney at the below 
listed number if -he Kxamincr believes that such a discuBsion would be 1 pful n-. i ^ 

remaining problems. 

Respectfully submitted, 
FISH & RICHARDSON P.C. 
*kgentii Yppiicun; 

>ei 17,2006 
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Ross spehea Can son 
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